The paper analyses characteristics of vertical relationships of organic supply chains with a specific focus on the processing and retailing sectors. The analysis takes into account different regions of the EU Mediterranean area. Data were collected through interviews using an ad hoc questionnaire. The survey was based on a sample of 306 firms, including processors and retailers. The analysis revealed that a relevant aspect for the processing firms of organic products concerns the guaranteeing of safety and quality levels for the products. The main tools to implement the quality management are based on the adoption of specific production regulations and quality controls. The premium price most frequently applied by processors ranges from 10% to 40% and similar values are revealed for retailers. The diffusion of supply contracts allows the vertical coordination between agriculture and processing firms in the organic supply chains. The main distribution channels for the processing firms are represented by specialised shops in organic products, direct sales and supermarkets.
Introduction
In the last few decades, consumers have showed an increasing awareness that a healthy diet can contribute to decreasing the risk of some diet-related diseases (for example, obesity and cardiovascular diseases), and consumers are more concerned about nutrition and health-related characteristics of food products [1] [2] [3] [4] . Moreover, among consumers, there is growing concern about the link between health and environmental sustainability [5, 6] . This has resulted in greater interest towards health-related attributes and sustainable aspects of food choices. The organic production meets these two requirements. This could partially explain the increased production and consumption of organic food. Indeed, previous evidence has suggested that these products are perceived by consumers as having higher nutritional value in comparison to conventional food: in this case, health represents the main motivator for organic consumption [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Besides health, environmental issues are the other important concerns that motivate consumers in choosing organic food [17, 18] . According to the latest data provided by the Research Institute of Organic Agriculture (FiBL) and the Agricultural Market Information Company (AMI) in association with the International Federation of Organic Agriculture Movements (IFOAM EU), in 2014, European consumers spent about 23.9 billion euros for organic food [19] .
As for organic production, following Eurostat data, in 2014, 10.3 million hectares were occupied with organic cultivation in EU 28 with an increase of 2.3% compared to 2013. In 2014, the incidence of the organic area on the total utilised agricultural area (UAA) was 5.9% [20] . In the last decade, the organic area increased by 500,000 hectares per year [20] . The economic literature's variety of evidence focused on consumers' attitudes towards organic food and consumers' willingness to pay for these products [21] . Although many empirical economic analyses have been carried out on consumer behaviour, only scant attention has been paid to the processing and retailing sectors within the organic supply chain [8] [9] [10] [11] [12] [13] [14] [15] .
The present paper analyses the characteristics of organic food processing and the relationships with agriculture production and retailers in six EU Nuts II regions: Lombardy and Tuscany in Italy, Rhone-Alpes and Paca in France, and Catalunya and Murcia in Spain. The choice of these regions and countries is due to the fact that the analysis is linked to a European project (Interreg) concerning cohesion among Mediterranean countries.
In 2014, the production phase represented the main activity in the organic sector (257,000 organic producers), accounting for over 80% of the organic operators in the EU-28. Albeit the production of organic crops and animal husbandry are the main activities in the organic sector, the processing of goods is also quite important (about 38,000 organic processors). According to Eurostat terminology, an organic processor is defined as "any natural or legal person who preserves and/or processes organic agricultural product (including slaughter and butchering of livestock). Packaging and labelling of organic products are also considered to be processing" [20] .
The purpose of the paper is to analyse, in the processing sector, the capability of organic firms to perform a quality management strategy and to assess the degree of vertical coordination in the supply chains, highlighting the main characteristics of the relationships among agriculture, processors and retailers. Data were collected through an ad hoc questionnaire. The main results show that important issues related to the organic products are food safety and food quality and the need to find instruments able to guarantee these attributes to consumers. Indeed, the quality of organic production represents the value added of the sector, and consumers' willingness to pay for organic products is mainly linked to quality and safety attributes. Moreover, the degree of vertical coordination between processing firms and agriculture appears higher than the same relationships in the conventional chains.
The paper is organised as follows: the economic issues of organic quality and safety are examined in Section 2; the survey conducted and the methodology applied are examined in Section 3; the results are analysed in Section 4 and the concluding remarks are described in Section 5.
Economic Issues of Organic Food Quality and Safety
The EU political framework for organic products has demonstrated relevant changes over the last decades, with health and quality attributes placed side by side with environmental issues. In 2004, the first European Action Plan for Organic Food and Farming was proposed with the aim to promote and reinforce the organic sector [22] . All the actions expected were achieved, including the creation of a new EU logo of organic production.
After the first European Action Plan, the second Action Plan was launched in March 2014. This second Plan represents the main reference of EU strategy for organic production, controls and trade. Three are the priority fields on which the Action Plan will focus until 2020: (i) increasing competitiveness of EU organic producers; (ii) increasing consumers' confidence in the European scheme for organic food and farming as well as trust in the imported organic products and trust in control measures, and (iii) reinforcing the EU organic production scheme [23] .
As mentioned before, the most important reasons to use organic products are human health and environmental sustainability (in terms of food safety, agricultural practices, pesticide free, and animal welfare) [24] [25] [26] [27] [28] . On the contrary, the main barrier to the use of such products is connected to the problem of trust. Indeed, consumers are not able to verify if a product is actually produced following the organic scheme or not [29] [30] [31] [32] . In the economic literature, the organic attributes, are typically considered credence, as consumers are not able to verify these attributes even after consumption [33] [34] [35] .
The lack of information combined with the high price of the products and high production costs represent the main constraints for the sector development [36, 37] . In order to increase the transparency and communication along the supply chain and reduce the information asymmetry in the market, a strong collaboration among chain agents is required. In this context, competitive strategies based on quality management that could involve vertical relationships, introducing contracts, agreements and other instruments of vertical coordination should be recommended. Indeed, a more coordinated supply chain can favour an increased availability of information about chain agents and about products, increasing the level of agents' responsibility. A higher degree of vertical coordination introduces more complex relations among chain agents and increases the level of interdependence among them. The firms operating in the same supply chain are linked in a more integrated way and the 'bilateral dependency' of the agents grows [38] [39] [40] [41] . The analysis focuses on the strategies adopted by the interviewed firms with respect to quality and safety requirements and premium price achieved, analysing the relations between processors and producers and between processors and retailers within the organic chains.
Methodological and Empirical Issues
Data were collected by firms' interviews active in organic production, processing and retailing in six Mediterranean regions. The analysis is based on an ad hoc questionnaire with closed questions (Likert scale or dummy variables) and open answers. The presence of open answers helped to better contextualise the interpretation of some responses [42] . The questionnaire was organized in different sections on the basis of the purpose of the paper: (i) production features and quality management; (ii) raw materials supply and vertical coordination with agriculture; and (iii) distribution channels. Moreover, an opening section aims at collecting general information about the firms in order to describe the sample. The sample was composed by 306 firms belonging to the six regions involved in the study. Each region was represented by approximately 50 units. The sample size was selected choosing a level of relative error (around 6%), taking into account the population size (around 7000 firms including both processing and retailing of all regions involved in the project) [43] . For the selection of the firms to be interviewed, we start from the list of the organic firms certified in each region. The selection was based on two criteria: the geographical distribution of the firms within the region and the representativeness of different sectors. Then, a request to participate in the survey was sent to each firm, obtaining a final sample of around 50 firms per region including processors and retailers. Specifically, in order to study the processing firms, and at the same time the vertical coordination with the retailing sector, the sample selected was composed of 67% of processing firms, and the remaining 33% was composed of retailers. Concerning the retailers, 92% are shops specialized in organic products while 8% are modern grocery retailers (supermarkets and hypermarkets). Table 1 reports the sampling scheme. It is important to underline that the division between the processing and distribution activities is often not so clear in organic supply chains; consequently, the sample of processing firms is comprised of a variety of activities including production, processing and distribution all within the same firm. With regard to processing firms, 83% of the total sample belongs to the food sector, and the others are firms that process aromatic and medicinal organic plants.
Despite the objective of making the regional samples as homogenous as possible from the quantitative and qualitative point of view, the different nature of the activities, and sometimes, refusal to answer the questionnaire, produced some divergences among the six considered sub-samples: ‚ in Lombardy, following the existing structure, consideration was given to firms producing bread, dairy products, pasta, fruit and vegetables, meat, olive oil, wine and so on, the first three sectors representing more than 50% of the total; ‚ the data relative to Tuscany displays a high quota of farms devoted to agritourism, integrating the various phases from production to distribution; the organic products more important in this region are oils, honey and jams, alcoholic drinks, bread and pastry;
‚ the Rhone-Alpes region is characterized by the presence of about 33% of activities linked to aromatic and medicinal organic plants;
‚ in the sample of the Paca region (Provence-Alpes-Côte d'Azur), there is an equal number of processing and retailing firms; all different branches of production are represented;
‚ the region of Catalunya is characterized mainly by animal production such as meat, dairy products, eggs and honey; ‚ in Murcia, the majority of the companies belong to the fruit and vegetables sector, and approximately 75% of them include different activities at the same time.
Results

Organic Processing Sector: Quality Strategy, Price and Distribution Channels
In line with the economic literature that underlines the importance of trust in the organic food market, a relevant issue that emerges from the survey concerns the guarantee of safety and quality levels of organic products. Indeed, a guarantee is an essential feature in order to comply with consumer requirements relative to organic food and to ensure premium price.
The 54% of the firms in the six regions have adopted more restrictive production standards than those set out in the EU general regulations for organic production ( Figure 1 ). In addition, 90% of the firms state that they carry out quality controls, either through their own internal laboratories or by availing themselves of external services. However, the diffusion of the ISO 9000 certification still appears limited, and has been adopted by only 31% of the companies. With regard to the distribution channels of the processing firms, the survey revealed that 29% of the firms use shops specialized in organic products (Figure 2) . This channel appears particularly In terms of individual regions, production regulations are particularly widespread in Lombardy, Rhone-Alpes, and Murcia, whereas in Paca and in Catalunya, these quality instruments are implemented by a lower number of sample firms. Quality controls are widespread throughout the six regions. Moreover, the two regions in which a significant number of firms have adopted ISO certification are Lombardy and Rhone-Alpes.
In this context, the case of Lombardy is interesting; here, the interviewed firms underline the importance of quality controls for organic products, and 62% of them state that the existing controls are adequate. The role of the controls can be connected to the fact that possible scandals in the organic sector can seriously compromise the image of organic products for the consumer, and can therefore have a negative effect on firm profitability. In this sense, the quality standard certifications can be used by the processing firms as a tool to guarantee quality and safety attributes to consumers.
The use of certification could contribute to justification of the premium price of organic products with respect to conventional ones. Generally, premium prices of organic food products are due to: the higher production costs; limited organic supply compared to the demand; higher costs of post-harvest; and higher costs for marketing and distribution because of relatively small volumes. In the analysis, we refer to global premium prices for sold products as processed by the firms (including premium for raw materials). As shown in Table 2 , for 10% of the firms, prices are increased more than 40%, for 37%, the premium-price lies between 20% and 40%, while for 36% of the firms, the price increase ranges from 10% to 20%. On the other hand, for 17% of the firms, no increase in prices is practised. With reference to individual regions, increases in prices of between 20% and 40% are noted by 72% of the firms in Catalunya and 43% of the firms in Rhone-Alpes, while increases of between 10% and 20% characterise the majority of firms in Murcia, Paca and Lombardy, and 43% in Rhone-Alpes. In addition, in the two Italian regions, approximately 30% of firms state that they do not apply any price increases for organic products with respect to conventional ones.
With regard to the distribution channels of the processing firms, the survey revealed that 29% of the firms use shops specialized in organic products (Figure 2) . This channel appears particularly important in regions such as Paca and Catalunya. Direct sales also play a significant role in distribution, being used by 25% of the firms, while only 21% of the firms state that they use supermarkets as the main trade channel. Among the other commercialisation modalities, wholesale trading is used by 14% of firms, while canteens, restaurants and agritourism activities constitute channels that are not widely used for organic products. Therefore, the specialised distribution channels represent the main retail stores used by processing firms. Nevertheless, the availability of organic product in unspecialised retail chains (such as supermarkets) has contributed to the development of the organic market. In addition, exports can also represent a commercial channel for organic products, as is the case for Rhone-Alpes, Paca and Murcia. With regard to the distribution channels of the processing firms, the survey revealed that 29% of the firms use shops specialized in organic products (Figure 2) . This channel appears particularly important in regions such as Paca and Catalunya. Direct sales also play a significant role in distribution, being used by 25% of the firms, while only 21% of the firms state that they use supermarkets as the main trade channel. Among the other commercialisation modalities, wholesale trading is used by 14% of firms, while canteens, restaurants and agritourism activities constitute channels that are not widely used for organic products. Therefore, the specialised distribution channels represent the main retail stores used by processing firms. Nevertheless, the availability of organic product in unspecialised retail chains (such as supermarkets) has contributed to the development of the organic market. In addition, exports can also represent a commercial channel for organic products, as is the case for Rhone-Alpes, Paca and Murcia. It is interesting to note that most of the firms supplying supermarkets (63%) use specific contracts for the commercial relations of organic products. For the processors, contracts with supermarkets can reduce the level of risk relative to sales and help define qualitative specifications for organic products, despite the strong bargaining power of supermarkets.
Most of the processing firms declare that they intend to develop this sector, indicating that the organic market enjoys possibilities for further growth. The number of firms that intend to increase organic products is particularly high in Murcia and the French regions (more than 80%), while it appears to be limited (51%) in Lombardy.
The development of organic production is mainly based on new products for 47% of the firms and on new markets for 24% of the firms (Figure 3) . Moreover, as regards innovation, 60% of the firms have carried out research and development activity, based mostly on internal resources.
It is interesting to note that most of the firms supplying supermarkets (63%) use specific contracts for the commercial relations of organic products. For the processors, contracts with supermarkets can reduce the level of risk relative to sales and help define qualitative specifications for organic products, despite the strong bargaining power of supermarkets.
The development of organic production is mainly based on new products for 47% of the firms and on new markets for 24% of the firms (Figure 3) . Moreover, as regards innovation, 60% of the firms have carried out research and development activity, based mostly on internal resources. 
Vertical Coordination with Agriculture
With regard to raw materials provisioning, almost half of the processing firms (45%) use agricultural commodities for the transformation process, while a further 27% use semi-finished items together with agricultural raw materials. Hence, the quota of firms that have a direct connection with farms is equal to 72%. On the other hand, 22% of the firms use, for the most part, either semi-finished items or finished products, carrying out a second transformation or packaging phase activity (Table 3) .
The peculiarity of the organic supply chain is connected to the fact that all sectors, from organic farming to distribution, abide by the rules of organic production. The qualities of the organic product must be preserved through all stages of the production chain. Hence, it is reasonable to suppose that the organic production chains display more intensive vertical coordination between agriculture and the processing sector than conventional chains. In our analysis, about 45% of the organic processing firms employed agricultural raw materials as inputs, thus having a direct relation with agriculture. In Lombardy, Tuscany and Murcia, the supplies for more than 60% of the firms are based on agricultural raw materials, while in Rhone-Alpes, some 78% of firms use both agricultural and semi-finished products.
As regards supply modalities, the majority of firms (55%) use, for input purchasing, supply contracts, while the spot market was used by 23% of firms (Table 4) . It should also be noted that contracts between farms and processors represent an instrument that favours a strong production connection between the two phases of the chain, allowing a greater degree of vertical coordination, which also permits specification of quality features for the raw materials. The integration between the agricultural sector and processing is quite strong, as the processor must be certain about the origin of raw material and about the fact that the farm complies with organic process standard. For 
With regard to raw materials provisioning, almost half of the processing firms (45%) use agricultural commodities for the transformation process, while a further 27% use semi-finished items together with agricultural raw materials. Hence, the quota of firms that have a direct connection with farms is equal to 72%. On the other hand, 22% of the firms use, for the most part, either semi-finished items or finished products, carrying out a second transformation or packaging phase activity (Table 3) . The peculiarity of the organic supply chain is connected to the fact that all sectors, from organic farming to distribution, abide by the rules of organic production. The qualities of the organic product must be preserved through all stages of the production chain. Hence, it is reasonable to suppose that the organic production chains display more intensive vertical coordination between agriculture and the processing sector than conventional chains. In our analysis, about 45% of the organic processing firms employed agricultural raw materials as inputs, thus having a direct relation with agriculture. In Lombardy, Tuscany and Murcia, the supplies for more than 60% of the firms are based on agricultural raw materials, while in Rhone-Alpes, some 78% of firms use both agricultural and semi-finished products.
As regards supply modalities, the majority of firms (55%) use, for input purchasing, supply contracts, while the spot market was used by 23% of firms (Table 4) . It should also be noted that contracts between farms and processors represent an instrument that favours a strong production connection between the two phases of the chain, allowing a greater degree of vertical coordination, which also permits specification of quality features for the raw materials. The integration between the agricultural sector and processing is quite strong, as the processor must be certain about the origin of raw material and about the fact that the farm complies with organic process standard. For this reason, in the relations between agriculture and processing, contracts are more frequent with respect to the spot market. Within the context of individual regions, contracts are particularly important in the two Italian regions (70% of the firms) and in the two Spanish regions (51% of firms), while the spot market assumes greater significance in the French regions. As we will analyse below, these differences can be connected to the geographic area for provisions. Indeed, in the French regions, the national market and imports play a more important role than in the Spanish and Italian ones, where local and regional provisions are crucial. This can explain the diffusion of contracts in Spanish and Italian regions, with a higher degree of vertical coordination, and of the spot market in French ones.
The geographical markets from which processing firms purchase their supplies are mainly represented by national markets (31% of firms in the processing sample) and by local markets (30%), though the regional market also appears significant (22%) ( Table 5) . On the other hand, the role of foreign markets appears to be quite limited with respect to supplies purchasing: only 16% of firms state that they purchase most of their supplies abroad.
As regards imports, it is important to consider quality problems due to different regulations in EU and non-EU countries.
However, in the case of Rhone-Alpes, foreign supplies assume a greater degree of relevance, since it is the path chosen by 35% of firms. This could be due to the fact that, in such a region, the aromatic and medicinal organic plants play a relevant role. In Paca too, supplies from abroad appear to be significant (24% of firms), though, in this region, 48% of firms carry out their purchasing on the national market. On the other hand, supplies via the local market are especially prevalent in Tuscany (47%) and Catalunya (59%).
Vertical Coordination with Retailing
Regarding vertical relations between processors and retailers, the majority of the processing firms (60%) have not indicated any excessive bargaining power on the part of their customers. This fact can be explained by the significant diffusion of distribution channels that do not exercise strong vertical competition, like specialized organic shops and direct sales.
However, in the case of Lombardy and Murcia, most of the firms (79% and 53%, respectively) consider their customers' bargaining power to be excessive, due to the fact that supermarkets are the main trade channel in these regions.
To better understand the vertical relationships between processors and retailers, in this section, the analysis focuses on a sample of retailers that consist of small shops specialized in organic products (92%) and supermarkets (8%), as outlined earlier. Vertical coordination between processors and retailers is affected by two main factors: the retailer strategies and the supply chain constraints.
With regard to the retailer strategies, as highlighted before, the retailers' choice to sell organic products is associated with consumer willingness to pay a premium price for quality and safety attributes. Retailers consider the quality of organic production to be an advantage in characterising the sector.
The survey underlines that the premium price most frequently applied by retailers ranges from 10% to 40% (Table 6 ). Indeed, 46% of the retailers declare that they apply a price increase of 10%-20% with respect to conventional products, while 40% apply increases of 20%-40%. None of the retailers apply increases greater than 100%, and only a few operators increase prices by 40%. A very small proportion (8%) of retailers in the organic product trade declare that they do not apply any premium price. These values appear in line with those revealed in the analysis of processing firms. With regard to supply chain constraints, the 36% of retailers declare that the price of organic products represents an important factor limiting adequate retailer activity development (Table 7) . In the Murcia region, the 65% of retailers declare that the high cost of raw materials, in terms of agricultural input and unprocessed products, is the main issue that should be improved in the processing phase. On the other side, in Lombardy and Tuscany, it is the 50%, and in Paca and Catalunya, approximately 30%. In Rhone-Alpes, instead, only a small quota of firms (13%) perceive price as a limiting factor.
In addition to the price constraints, the organisation between retailers and processors could also certainly be improved. Indeed, an important issue is represented by the product delivery times. Eighteen percent of retailers complain of long delays, and 21% lack reliability of delivery (and service quality level), indicating a scarce respect for the delivery schedules.
The survey highlights that product innovation rate is also relevant for organic production development: 18% of the retailers complain about poor levels of new products and service. The demand for new products is of particular relevance in the French area, both in Rhone-Alpes and Paca.
Moreover, most retailers declare their intention to develop organic product distribution. On the other hand, as a consequence of the above-mentioned aspects of quality strategies and supply chain constraints, most retailers consider the selling price of food products the main weakness of the organic sector. Furthermore, in almost all of the analysed regions, the consumer's lack of awareness concerning the advantages of organic products is cited as a limiting factor to further sector development. This is confirmed by the need to clarify the position of organic products in the market and to rationalise the extent and use of brand names, together with the need to increase marketing and promotion actions.
Conclusions
The aim of the paper is to better understand the vertical relationships among the organic supply chain with a specific focus on the processing and retailing sectors. The analysis takes into account different regions of the EU Mediterranean area. With regard to processing firms, the main issue highlighted by the analysis is related to the guarantee of products' safety and quality levels. The tools to implement quality management are based on the adoption of specific production regulations and quality controls. The analysis shows that the premium prices that processing firms expect to achieve ranges between 20% and 40% for 37% of the processing sampled firms, and from 10% to 20% for 36% of the firms. The main distribution channels for the processing firms are specialized shops selling organic products, direct sales and supermarkets. The majority of the firms indicate quite a low bargaining power on the side of their customers. This can be explained by a weak vertical competition of the distribution channels such as the organic specialized shops and direct sales. As for the supermarkets, the relations with processors are instead characterized by quite a strong vertical competition.
Concerning the vertical relations between processing firms and agriculture, the organic production chains generally display more intensive vertical coordination compared to conventional ones, and this is mainly attributable firstly to the use of supply contracts and secondly to the geographical areas. The first aspect concerns the supply contracts adopted by the majority of processing firms. The supply contracts allow a greater degree of vertical coordination, involving more interaction between the operators of the chain, as a set of rules are fixed (delivery schedule, pricing method, and product characteristics) in order to guarantee specific quality features. The second is related to the fact that the firms purchase the raw materials mainly from national, regional and local markets, facilitating a vertically coordinated production.
As for the vertical relation between processing firms and retailers, the analysis revealed some opportunities and constraints. From the retailers' point of view, the quality of organic production represents an advantage for the sector, as the consumers' willingness to pay a premium price for organic products is mainly linked to the quality and safety attributes. On the other hand, prices of organic products that are too high are perceived as a limit for the development of sales in retailing. Other constraints are represented by delivery time and reliability in delivery, as long delays and low observance of delivery schedules are shown in the survey.
New opportunities for the organic sectors emerge from the recent reform of the Common Agricultural Policy. Specifically, this reform has reinforced some measures for environmental agricultural practices, for example "greening". Organic farmers are already oriented towards environmentally friendly practices, and they can benefit from the payment established for greening without any changes in agricultural procedure.
Finally, the survey underlines the need to clarify the position of organic products in the market and to increase marketing and promotion actions. In this direction, the EU has designated funds for trade organizations to support increasing awareness of organic production among consumers.
